
REPRODUCTIVEBIOLOGY OF THE CANADIAN LABIATAE*

L. S. GILL

Department of Biology, University of Benin,

P.M.B. 1154. Benin City. Nigeria.

INTRODUCTION

The Canadian Labiatae comprise 68 species
belonging to 29 genera. About half of these
species have been introduced into North America
since European settlement of the continent. Few
studies of reproductive biology in the Labiatae
have been undertaken. Information on the

reproductive biology comes chiefly from some
European Floras e.g.. Clapham, Tutin and Warburg
(19625, Hegi (1964) and from detailed studies of
individual genera or small groups of species, e.g..

Chambers (1961), on Pycnanthemum . A cyto-taxonomic
survey of the West African species has been published
by Morton (1962) in which chromosome numbers,
reproductive biology, variation and taxonomy are
considered. However, no comparable work has been
done on the Canadian Labiatae. Hence a survey of
pollination mechanisms and compatibility in the
Canadian species was considered desirable, particularly
in view of the importance of such information in an

interpretation of variational pattern and evolutionary
mechanisms.

MATERIAL AND nETHOOS

Living material of all the known Canadian
Labiatae was brought into cultivation at Waterloo
either by transplanting rootstocks or by raising
plants from seeds. Prior to the opening of the
flower of each species, the inflorescence, or in

most cases, the whole plant, was bagged. The bags
were made from Terylene cloth of Imm. square mesh
which facilitates the free exchange of air and
moisture but prevents the entry of pollinating
insects. Normally five to ten plants were bagged.

Adapted from a paper prepared for the International
Symposium on Reproduction in Flowering Plants,
Christchurch NZ, 5-10 February, 1979.
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but in some cases due to scarcity of material only

one to two plants could be used. The bags were

left in tact until the last corolla had withered.
They were then removed and the seed allowed to

mature. For purpose of comparison, unbagged
specimens of the same plant were grown alongside
the bagged ones and were left to be open-
pollinated. Seeds from both bagged and open-
pollinated plants were examined under a dissecting
microscope. About 50 fruiting calyces were examined
in each case and the numbers of well formed and
apparently viable seeds were recorded.

RESULTS AND DISCUSSION

Reproductive biology and longevity [i.e., annual
or perennial habitJ have an important effect on the

evolution of plants and on the pattern of variation
which develops. Darlington and Mather (1949] state
that obligate in-breeding is an evolutionary dead end,

The genetic implication of inbreeding on the

reproductive system is to promote homozygosity.
An example of this is to be found in the rye-grass
[Breese, 196B) . Two species - Lolium remotum and

J_.
temulentum were at one time common weeds of flax

and cereals respectively, and the inbreeding system
evolved to match that of their companion crop,
giving them high fitness for the arable conditions
which they exploited. However, with improved
cultural conditions, they have now been virtually
eliminated as weeds in these crops, thus paying the
penalty for lost variability. Baker (1965] claims
that for any taxon to be a successful colonizer,
a high frequency of self-compatibility, coupled with
an "all purpose gnotype", is the ideal breeding
system. However, success as a colonizer does not
necessarily imply long term evolutionary success.

The present results from the Canadian Labiatae
can be discussed under three categories:

1. Species that are annuals:- The majority of
Labiatae are perennials but the family contains
a few annuals. All of these are/either weeds
of disturbed land or plants of open habitats
such as the lime stone pavements. All these
annual species are self compatible (Table 1],
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(though not necessarily always self pollinated J

,

and most are diploid, Galeopsis tetra hit and

Satureja hortensis being the only two exceptions
out of the 10 annual species occuring in Canada.

2. Species which are caespitose perennials -

Of the 25 species of caespitose perennials
which occur in Canada (Table 2). 18 are self-

compatible and able to self pollinate. The

remaining seven species either require an out-
side pollinating agent or are self-incompatible.
Most of these caespitose perennials (16 out of

25) are diploid - the incidence of polyploidy
being 36%. Stebbins (1965) obtained similar
results on a wide range of caespitose
perennials from California.

3. Rhizomatous or stoloniferous perennials:

-

This group contains 22 species (Table 3).

Of these 10 are outbreeders, and one

Pycnanthemum virginlanum , is apomictic. All

the outbreeders have large conspicuous flowers
(except in Mentha where the flowers are arranged
in tight conspicuous groups) - a character
which is frequently associated with outbreeders.

Among the rhizomatous perennial Labiatae, the
frequency of polyploidy is 63.6%. Stebbins (1965)

obtained 50% polyploidy in the native Californian
rhizomatous perennial species belonging to a wide
range of families. The percentage of polyploidy
in the native perennial Labiatae of Canada is 51.6%.
riulligan (1960) working on Canadian weed flora
gives a figure of 46% polyploidy in the weed flora
and as a whole 55% polyploidy in the perennial
species. He further states that the incidence of

polyploidy is nearly the same in both the
introduced and native species. This is in line with
the present results in Labiatae where 50% of the
introduced species are polyploid compared with
51.6% of the native species.
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So it is clear from these results on the Canadian

Labiatae that they follow the general rules

relating to polyploidy, longevity and reproductive
biology which apply to most groups of plants.

Polyploidy and outbreeders are at a minimum in annuals

and highest in rhizomatous perennials. The annuals

are normally species which inhabit open environments
where competition is at minimum and hence establish-
ment of the plant is not impeded; whereas most of

the perennials, particularly the rhizomatous species

are plants of closed communities where, once
established, they are able to compete successfully
by means of their vigorous rootstocks.
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SUMMARY:

Reproductive biology of the Canadian Labiatae
has been studied. All the annual species have
been found to be self-compatible and mostly
diploid. The 18 species of caespitose perennials
are self-compatible and seven species are self-
incompatible. The incidence of ploidy in caespitose
perennials is 36%. From the 22 rhizomatous
perennials 10 are outbreeders and one Pycnanthemum
virginianum is apomictic. The frequency of ploidy
in this group is 63.6%.

REFERENCES

Baker, H.G. 1965. Characteristics and Modes of
origin of Weeds: In the Genetics of

colonizing species. Edited by Baker, H.G.
and G.L. Stebbins, Academic Press, Inc.,
New York. P. 588.

Breese, E.L. 1966. Reproduction in Rye-grass.
In Reproductive biology and Taxonomy of
vascular plants. Edited by Hawkes, J.G.,
Pergamon Press, London. P. 183.



1980 Gill, Canadian Labiatae 93

Chambers, H.L. 1961. Chromosome Numbers and breeding
systems in Pycnanthemum ILabiataeJ. Brittonia
14(1): 116-127.

Clapham, A.R., Tutin. T.G., Warburg. E.F. 1962.

Flora of the British Isles. Cambridge Univ.

Press. London. P. 1269.

Darlington, CD. & Mather. K. 1949. The elements
of Genetics. Allen and Unwin. London. P. 446.

Hegi. G. 1964. Illustrierte Flora von Mittel-Europa.
Bank \//4 Teil. Carl Hanser Verlag Munchen.

Morton, J.K. 1962. Cytotaxonomic studies on the

West African Labiatae . J. Linn. Soc. [Bot.J

58: 231-283.

Mulligan. G.A. 1960. Polyploidy in Canadian Weeds.

Can J. of Cytol. 2: 150-161.

Stebbins, G.L. 1965. Colonizing species of the

Native California Flora. In the Genetics of

colonizing species. Edited by Baker.
H.G. and G.L. Stebbins. Academic Press. Inc.

New York. p. 588.



94 PHYTOLOGIA Vol. 47, No. 2

O O G O
^^ r-H -H r-H

cn CL cn Q.

Q D. Q D-

co en en r^ en o CO

u



1980 Gill, Canadian Labiatae 95

xxxxxxxxxxxxxxxxxxxxxxxxx

CDOTcncr)(~^aDt^cncn r^Lnr^r^oooLnLnoDrv

UUiCU(-iQ)U(-.Q)tHt-.(HQ)(HUi(-iCU!HCUt-.!-.U(-it-iUl-i
a)TDCUCUCU"OQ)a)(l)"DQ)'aQ)(UQ)(UQ)Q)CD

T3 TD Q) TD "D (UTHTDTJ (DTDTDTD (DT3 Q)"n"0"aTD"0"a"a
Q)Q)Q)Q)CUa)Q)CDtUCUQ)(Dm(DQ)mtUCDQJ(UCU(l)
Q)aitjQ)Ua)Q)(-i(D(UQ)(HQ)(UQjU(DlHQJQ)Q)a)ll)UJUJ
JDiD+-'j::J-PJDi34->iIl-D-Q4->njDJD-PJD+->XJn-QJDi3JDiDc.c.':}c.'JCic::3Cc.c.'3cc<z^c:'Dzicc.acc.c
•H -H O -H O -H -H O ^^ -H -H O -H -H tH O -H O -H -H -H •^^ -H -H -H



96 PHYTOLOGIA Vol. 47, No. 2

XXXXMXXXXXXXXXXXXXXXXX
^^^CMCNICMCNCNJCMa3CNI'^cO^"a-C\IC\l"^CDCOCO«a-

oDaDcnoocOT-ootvaDaDaDco

m [h Qj (-, (-,

a m t: QJ CD

Q) T) (n n "D
CD CD 03 Q) (D

Ih CD t-i CD CD

+JJD4JJDJDJDJDID-l-'+J4-'-D OX^JDJ^JD+J+J-tJ+J+J

u,


